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REPORT. 



Harrisburg, Pa., December 31, 1906. 

To His Excellency Samuel W. Pennypacker, Governor of the Com- 
monwealth of Pennsylvania, 

To the Honorable, the Senate and House of Representatives of the 
I Commonwealth of Pennsylvania: 

In accordance with the provisions of the Act of the General As- 
sembly, approved the fourth day of May, 1905, the Water Supply 
Commission of Pennsylvania respectfully submits* the following 
report: 

The persons appointed to compose the Water Supply Commission, 
together with the statutory members, Robert S. Conklin, the Com- 
missioner of Forestry, and Dr. Samuel G. Dixon, the Commissioner 
of Health, met at Harrisburg on the 3rd day of July, 1905, and or- 
ganized by electing John Birkinbine, Chairman; Henry M. Bracken- 
ridge, Vice Chairman, and John F. Whitworth, Secretary. 

iSince its organization, 88 applications for the incorporation of 
water companies have been received, of which thirty-seven (37) have 
been approved, nine (9) disapproved, twenty (20) are being investi- 
gated, and two (2) were .withdrawn. Each of these applications 
demanded detailed examination, and included consideration of the 
equitable distribution of the water supplies for the several locali- 
ties. Special investigations, covering obstructions to river chan- 
nels, various forms of trades waste pollution, the distribution and 
extent of the use of the streams for water power generation, and 
notable cases of diversion of water from its natural channel, have 
also been made. 

The Commission has obtained many valuable data necessary to 
advise it of the condition of the water supplies of the State; a library 
of over 400 volumes has been collected, and the information therein 
indexed and studied; numerous maps and blue prints relating to the 
streams of the State have also been secured and examined. 

The 3rd section of the act creating the Commission provides: "It 
shall be the duty of the Commission to procure, as speedily as may 
be, all the data and facts necessary to advise it thoroughly of the 
situation of the water supply of the State, and adopt such ways and 
means of utilizing, conserving, purifying and distributing such water 
supplies in such a way that the various communities of the State 
shall be fairly and equitably dealt with in such distribution". 

(4) 



In compliance with these requirements the Commission has re- 
sorted to every available source of information, including an 
examination of the work done by the various Departments 
of the United States Government in thjis State, of the 
systems of canals and waterways in Pennsylvania, abandoned 
and in use, and of the water works throughout the State. Informa- 
tion was obtained from water and water power companies and 
municipalities, and from special investigations by the Commission 
of various subjects, among which are rainfall, stream flow, river 
stage records, floods and droughts, river profiles, forests, water 
power, water transportation, mineral springs, the equitable distribu- 
tion, and the conservation and development of the water supplies. 

Details of the above and other features will be treated in special 
bulletins prepared for the use of the people of the State; the Com- 
mission is also collecting specific data for descriptions of the various 
streams of the Commonwealth. 

To set forth the results of these investigations would expand this 
report to an unreasonable length; hence, only so much of general in- 
terest is herein given as to enable the Commission to make report 
along the lines specifically indicated by the Act. 

The 7th section of the act directs: "It shall be the further duty 
of the said Commission to collect such information relative to the 
existing conditions of the water supply of the State, and to make an 
annual report to the Governor and the Legislature, based upon such 
investigation, recommending such future legislation as in its opinion 
is necessary for the conservation, development, purification, equit- 
able distribution, and supply of the waters of the State, and in par- 
ticular to such communities as are now greatly in need of extended 
facilities for this purpose." 

The Commission is now making a thorough and comprehensive 
study of the water supply of Pennsylvania, especially with respect 
to the following: 

1. Its natural condition. 

2. As affected by population and manufacturies. 

3. As affected by appropriation for municipal and domestic pur- 
poses. 

4. As affected by appropriation for water power and for trans- 
portation. 

5. As affected by obstructions to water courses. 

6. As affected by forest cover, rainfall, floods, geology, and topo- 
graphy. 



EQUITABLE DISTRIBUTION AND SUPPLY. 



The act creating this Commission was enacted pursuant to the - 
policy of Governor Pennypaeker, expressed in his message to the 
Legislature, January 3rd, 1905, as follows: "It is high time that 
attention be given to the preservation of our streams, gifts of God 
to humanity, which are essential to happiness and comfort and even 
to life. In Western Asia are vast lands where once were teeming 
civilizations, now barren wastes, because the people did not under- 
stand how to take care of their water supplies. Our streams are 
losing both beauty and utility, and are being encroached upon by 
filling along their banks, and using them as dumps for the refuse and 
pollution which comes from mills, factories and habitations. They 
are also being seized upon by those who hope to make them commer- 
cially profitable, and, in some instances, the waters are being di- 
verted from their channels." 

The evident object of the act was to confer upon a public body 
authority to preserve and equitably distribute the water supplies of 
the Commonwealth for the common good of the inhabitants thereof. 
It takes no account of the local distribution of the water, but goes 
to the fountain, the source, from which the supplies are secured, and 
it is this that is to be preserved and equitably distributed. The Com- 
mission has procured data and facts ,to inform it of the situation of 
the water supply of the State; and the fifth section of the act, pro- 
hibiting the incorporation of water companies without the approval 
of the Commission, has enabled it, to some extent, to control the 
distribution of the water supplies. The powers conferred are ex- 
pressed in such general terms that it has been impossible to preserve 
and equitably distribute the water to the satisfaction of the Commis- 
mission or as the act evidently contemplates. It is apparent that 
further legislation is needed. 

Prior to the passage of the act of April 13th, 1905, water companies 
were incorporated possessing the right of eminent domain in the 
appropriation of water supplies. Companies incorporated since do 
not acquire such right, but the act left undisturbed the powers of 
companies incorporated prior thereto, in that such companies may 
still exercise the right. This power has been exercised, in some in- 
stances, without due regard to the present and future needs of others 
having a like or greater claim to the water supplies thus appro- 
priated. 

The use of water for domestic purposes is a natural right, and 
paramount to any which commerce may have to its utilization. Com- 
panies, especially those incorporated for the supply of water for 



commercial and manufacturing purposes, have secured some of the 
best streams of the Commonwealth, which, if not needed at present, 
may be required in the near future by individuals and communities 
for personal and domestic use. It is probable that the development 
of some localities will depend in a great measure upon the solution 
of the problem of securing a satisfactory water supply, and it is to 
the interests of commerce that individuals and communities be fully 
supplied. Commercial water companies have not only appropriated 
water from the rivers, where it is abundant, but have taken the 
streams flowing from the hills and mountains, which are the natural 
supplies, present and future, for communities, boroughs and cities. 
Commerce must finally recognize the superior claims of individuals 
and communities to the pure flowing streams of the Commonwealth,* 
and seek most of its supplies in the abundant waters of the rivers. 

These observations apply to water and transportation companies 
which have appropriated for commerce such water as may be con- 
sidered as belonging naturally to individuals and communities. Con- 
tentions will also arise, with the increase of population, between 
municipalities and water companies appropriating water supplies 
for domestic use. 

It is equally important that the rights of persons, corporations and 
municipalities be protected, whether against the appropriation of 
water for commerce or for domestic use; and the rights of com- 
merce, manufacture, transportation, individuals and communities 
are all entitled to consideration, and should be fully protected, for 
the water supply of the State is sufficient for every demand, if 
properly conserved and fairly distributed. 

Authority should be conferred upon the Commission to enable it 
to do effective work in the equitable distribution of the water supply 
of the State; and, to this end, we respectfully recommend legislation 
subjecting water companies and other companies, owning or con- 
trolling water or water power, to the control of the Commission, and 
authorizing it to limit, restrict and control such companies, both as 
to the source of their water supplies and the amount thereof appro- 
priated, when, in its judgment, the necessities of individuals, com- 
munities and other water companies may require such water sup- 
plies for personal or domestic use, or for sanitary or fire purposes. 
This would enable the Commission, in case of necessity, after hearing 
the parties interested, to remedy the injury done; and provisions 
should be made requiring the consent of the Commission to the 
acquisition of any water supply or any new or additional water 
supply. The powers thus conferred should be so guarded that no 
injury may be done to any interest affected by the action of the Com- 
mission. 

The water supply of the State, as one of its natural resources, 



8 

should be husbanded, regulated and utilized to the best advantage of 
the Commonwealth, a course followed by other States with satisfac- 
tion and material advantage. 

The doctrine of the Roman law, that the use of water flowing in its 
natural channel, like the use of light, heat or air, is common by the 
law of nature, and that the domestic uses of water are its natural and 
primary ones, was recognized at an early date as part of the common 
law of England, and is equally a part of the law of this State. Chief 
Justice Gibson, in considering the question, said: "Air is not more 
indispensable to the support of animal or vegetable life. Water is 
borne by air, in the form of vapor, to the remotest regions of the 
earth for the free use and common refreshment of mankind; and to 
•interdict the use of the one within any particular locality, would be. 
as monstrous and subversive of the scheme of animal existence, as 
it would be to interdict the use of the other. It is only when it has 
been received on the surface of the earth, not while it is falling 
from the clouds, that it can be made to minister to the ordinary 
wants of life; and if it be common at first, it must continue to be so 
while it is returning, by its natural channels, to the ocean. No one, 
therefore, can have an exclusive right to the aggregated drops that 
composed the masses, thus flowing, without contravening one of the 
most preemptory laws of nature. Water may be exclusively appro- 
priated by being separated from the mass of the stream, and con- 
fined in tanks or trunks, but then it would have ceased to be aqua 
profluens. It does not cease to be so, however, by being merely 
impeded in its natural channels by a dam." 

The right to the use of flowing water has been recognized by the 
doctrine of riparian rights, under which the owner of the land is 
entitled to appropriate sufficient water for the use of himself, his 
family and his flocks, leaving the balance to flow to the owners 
below, to be used by them for like purposes. The State has author- 
ized the appropriation of water by corporations and municipalities 
for the supply of the same to the public for domestic use; but it is 
evident that the law does not contemplate that, even for this pur- 
pose, the owner of the land, through which the water runs, should be 
deprived of the only supply which he has for the subsistence of 
himself and family. It is equally evident that an entire stream 
should not be appropriated to the use of a given community, where 
another community, as much entitled to the same supply, is in equal 
need; and for much stronger reason, the law does not contemplate 
that a stream be appropriated for purposes of commerce where it is 
needed for the preservation of health and life. 

The act of 1874 and amendments thereto, authorize water com- 
panies to "Appropriate so much of the water from rivers, creeks, 
canals, water rights and easements as may be necessary for their 
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corporate purposes." The act does not take into account that in such 
appropriation persons and communities may be deprived of a water 
supply, or that commerce may be served to the detriment of the in- 
dividual, or that the natural rights of the people may be disregarded. 
The law contemplates that the water supply is abundant and to 
spare, and yet it has so happened that, by the lawful exercise of 
corporate powers, the water supplies needed for present or future 
use by persons and communities might be appropriated for pur- 
poses of commerce, a result not foreseen. A law such as heretofore 
suggested, would meet the difficulties, and enable the Commission to 
do justice to all interests, and its enactment would be but an exercise 
of the police powers of the State for the common good. 

If the power be not reserved in the grant, the State cannot repeal 
a charter unless the business for which the company was incor- 
porated proves injurious, or against public policy; but it may pro- 
hibit the transaction of such business absolutely, or. save under cer- 
tain conditions, and the company must conform to the general rule. 
The police power is thus a corrective to the ill consequences which 
might ensue from the doctrine that statutory grants are contracts 
and cannot be altered or repealed. When, therefore, the exercise 
of a franchise becomes injurious, through a change of circumstances, 
or experience demonstrates that what was once regarded as inno- 
cent is prejudicial to health or morals, the legislature may impose 
such restriction as it deems necessary. And, furthermore, as many 
of the water companies now operating were created under the Act 
of 1874, such companies are subject to the provision of the Constitu- 
tion of the State, which confers upon the General Assembly "The 
power to alter, revoke or annul any charter of incorporation when- 
ever in their opinion it may be injurious to the citizens of this Com- 
monwealth." Legislation along the lines indicated would not have 
the effect of even amending the charter, much less revoking or 
annulling it, but would regulate the exercise of the corporate priv- 
ileges, and would be but the exercise of a power in the interest of 
the common welfare, which the State could not and did not surrender 
in the granting of franchises to water companies. 

OBSTRUCTIONS OP CHANNELS.. 

Complaint has been made to the Commission relative to encroach- 
ments upon and obstruction of rivers and streams by the construc- 
tion of walls, banks and dams; also that the current and course of 
streams have been changed, and the channels of rivers diminished 
by depositing therein cinder, slag, earth, and the like. The Commis- 
sion is unable to control such matters, or give relief, by reason of 
an apparent want of power under the act. Doubtless some of the 
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deficiencies might be corrected, under certain conditions, to the 
advantage of all concerned; but such work should be under definite 
regulation and control of public authority, and have the sanction and 
oversight of the Commonwealth. 

We recommend legislation providing that hereafter no wharf, 
dam, wall, embankment or other obstruction shall be constructed 
along or in the rivers or streams of this Commonwealth, nor shall 
the course, current or cross section thereof be changed or dimin- 
ished until maps and plans thereof, and such other information and 
authentic data relating thereto as the Commission may require, 
are first submitted to the Commission, and until after considering 
the application and protests, if any, it shall approve of the same. 
This would enable the Commission to require that such improve- 
ments and works be made to conform both to the present and future 
interests of the Commonwealth; the intent being to control rather 
than prohibit alterations to the courses or channels of streams. 

INFLUENCE OP FORESTS. 

A study of the flow of the streams of Pennsylvania shows that, 
generally, they are becoming more irregular, primarily the result of 
forest destruction. When trees are removed rain and melting snow 
flow rapidly off denuded areas, eroding the soil and rushing off in 
torrents, while in a forest covered country a portion of the precipi- 
tation is absorbed by the mould, moss and leaves, and there held to 
run off gradually. By denudation floods are increased in volume 
and frequency, low water periods are made longer, and the minimum 
stream flow is decreased. Not only is the stream flow made irregu- 
lar, but the character of the water is affected, for by erosion of 
denuded hills and valleys the streams receive great quantities of 
earth and other solid materials. Any factor which reduces the 
quantity of water flowing in streams, used as sewage and trades 
waste carriers, deteriorates the quality also, by producing a con- 
centration of impurities. 

The effect of deforestation upon the flow of streams has received 
considerable attention by eminent engineers in this country and 
abroad, and some have computed the decreased run-off caused by the 
reduction of the woodland in specified drainage basins. That the 
flow is made irregular by deforestation is sufficient to indicate the 
importance of forest protection, for the dry weather flow often de- 
termines the value of a stream as a water resource, and this dry 
weather flow is seriously influenced^by deforestation. 

In March, 1894, the Pennsylvania Forestry Commission sent a 
list of questions to all counties in the State, in the endeavor to de- 
termine local opinion upon the question of decreased low water flow 
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and its cause. The replies may not have been the scientific judg- 
ment of men trained in the study of forestry and of stream flow, but 
their general agreement has great significance. One hundred and 
seventy-four replies to these questions, covering fifty-eight counties 
in the State, have been tabulated. 

In answer to the question : "Name and locate stream or streams 
in which you know there has been a change in quantity of water 
carried," 174 replies were received; these 127 named streams, and 
qualified the reply to show that there was a reduction which was 
considered due largely to the decrease of forest areas. Three replies 
stated that the streams were improving, and twelve reported no 
change. 

Although these data are of uncertain value, being largely based 
on impression and hearsay, they indicate that twelve years ago the 
agency of the forests in regulating stream flow was generally under- 
stood and appreciated, and that thei*e has been a widespread and 
detrimental influence upon the flow of the streams of Pennsylvania. 

In the investigation by this Commission the question was asked 
of water power users throughout the State, whether or not streams 
were deteriorating as water power producers. Of the 343 replies 
received, 113 stated that the stream used was deteriorating, 109 that 
there was no perceptible change, and 26 that the stream was improv- 
ing. These questions, dated twelve years later than those of the 
Forestry Commission, indicate existing conditions, but in parts of 
the State deforestation was practically complete many years ago, 
and in all probability the experience of parties answering did not 
extend to the period preceding the forest destruction. Doubtless 
many streams of Pennsylvania reached the deterioration, causied 
by deforestation of their drainage areas, years before the experience 
of those who replied to the inquiry, and have practically continued 
to show a low efficiency in dry seasons. 

Recognizing this influence on the character and quantity of the 
run-off in streams, this Commission has obtained, whenever pos- 
sible, reliable information concerning the location of the forest cov- 
ered areas in the State, and has secured, through Henry Gan- 
nett, Chief Geographer of the United States Geological Survey, a set 
of the completed quadrangles in Pennsylvania, upon which these 
forest areas have been plotted. This has made it possible to deter- 
mine the percentage of certain drainage areas which are forest cov- 
ered. Owing to the fact that only about one-third of the area of the 
State has been mapped as yet, such data are fragmentary. 

The Commission heartily endorses the work of the Forestry Reser- 
vation Commission of Pennsylvania in establishing and cultivating 
State forest reserves, and providing instruction in scientific methods 
of lumbering and forest culture. Although the State owns, approxi- 
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mately, 800,000 acres of forest lands, this Commission recommends 
further purchases and increased protection of forests, especially 
along the headwaters of important rivers and streams. Such areas 
form great natural storage which may modify the severity of floods, 
and aid in maintaining a more uniform dry weather flow of streams. 

RESERVOIRS. 

In some States part of the excess water, resulting from heavy 
downpours and rapidly melting snow, is impounded in large storage 
reservoirs, and released in times of scarcity, under the direction of 
State authorities, to supplement low stages of the rivers and 
streams, for the use of the inhabitants. A similar policy is worthy 
of the consideration of the Legislature. The construction by the 
State of impounding reservoirs, available to localities likely to 
suffer from severe droughts, would be considered a measure in the 
interest of the health and lives of the inhabitants, upon the same 
principle that municipalities are authorized by the State to build 
works to supply their citizens with water. Such reservoirs, con- 
structed upon the tributaries of our rivers, if of sufficieirt magnitude,, 
may, to some extent, be protection against floods, and, at the same 
time, conserve the water supplies, especially if located in or subject 
to the drainage from forest reservations. 

• 

WATER TRANSPORTATION. 

The feasibility and importance of water for transportation pur- 
poses are illustrated by a brief history of the construction and 
operation of the various canals and water ways in Pennsylvania,, 
and with this object in view; this Commission has in preparation a 
bulletin on the canals and other improvements in navigation of the 
streams of Pennsylvania, discussing what has been done elsewhere 
and what may be accomplished in this State. Many of the streams 
have been declared public highways, and numerous Acts have been 
passed in the interest of lumber and boom companies. The laws thus 
affecting the water supplies of the State are scattered through the 
Acts of Assembly from the earliest days down to the present time. 

The internal commerce of the nation is estimated to exceed the 
combined foreign trade of Great Britain, Germany, France, Russia, 
China, and Japan. Pennsylvania has its share of this trade; and 
while population increases, business more rapidly increases. The 
railroads are investing large sums to keep up with the movement, 
but increased transportation facilities are continually met with in- 
creased demands. The president of a great railroad system said in 
a recent address: "To-day the entire country is suffering from a 
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want of transportation facilities to move its business without un- 
reasonable delay. The prevailing idea with the public is that the 
railroads are short of cars, while the facts are that the shortage is 
in tracks and terminals to provide a greater opportunity for the 
movement of the cars." He suggests a remedy in the construction 
of canals and water ways. The people of the State of New York have 
consented to an expenditure of f 100,000,000 for widening and deep- 
ening the Erie Canal; the enlargement of the Delaware and Chesa- 
peake Canal is urged upon Congress at an expenditure of many mil- 
lions of dollars, and the people of this Commonwealth now regret 
the destruction of the old Pennsylvania Canal and other water ways, 
and are demanding their restoration as a means of relief from the 
overtaxed facilities of the railroads. The absorption of the canals of 
Pennsylvania by the railroad companies is evidence of their ability 
to compete as avenues of transportation. 

Canal companies were created by special acts; and while laws re- 
lating to corporations have, since 1874, greatly multiplied, none have 
been provided in the interval for the incorporation of canal and 
water transportation companies, except the Act of June 24th, 1895, 
for the construction of ship canals; but this law is of limited appli- 
cation, as the canals provided for are to be constructed only between 
the Great Lakes and points on the navigable rivers of this Common- 
wealth. The Commission believes that the General Assembly might 
well consider this important subject, and enact a system of general 
laws regulating the incorporation of canal and water transportation 
•companies, and providing for the construction of canals and water 
ways, of such a broad, liberal and specific character as to afford en- 
couragement to investors to meet the requirements of modern com- 
merce and transportation. Such laws should be so guarded as to 
prevent the possibility of such companies passing under the control 
of unfriendly interests. 

WATER POWERS. 

. The laws of this Commonwealth should encourage the develop- 
ment of water power for industries and for the generation of elec- 
tricity for commercial, manufacturing and domestic purposes. Two 
acts of the Legislature were passed on July 2nd, 1895 (P. L. pp. 425 
And 432), with this object in view. The first provided: 

"Corporations organized, or hereafter to be organized, under the 
laws of this State, for the purpose of supplying water power to the 
public, and other corporations owning or controlling water ppwer, 
may develop electric power for commercial purposes by means of 
water power, and shall have authority to supply current and power to 
rthe public, individuals, firms and corporations, at such prices as 
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may l>e agreed upon, and shall have authority to make, erect and 
maintain the necessary buildings, machinery and apparatus for de- 
veloping power and current, and to distribute the same to any place 
or places." 

The second provided: 

"Corporations heretofore or hereafter incorporated under the 
Acts of Assembly, entitled 'An Act to provide for the incorporation 
and regulation of certain corporations,' approved April twenty- 
ninth, one thousand eight hundred and seventy-four, and the supple- 
ments thereto, for the supply, storage and transportation of water 
and water power for commercial and manufacturing purposes, be 
and the same are hereby authorized and empowered to determine 
the character, design and construction of the works and the use to 
be made of the water and water power of such companies, in order 
that the same may be supplied to the public to the best advantage." 

These acts are inadequate for the proper development of the water 
power of this State, and laws should be enacted conferring upon 
water power companies privileges commensuate with the import- 
ance of the undertakings, defining these powers in clear terms, and 
authorizing the development of water power from the streams of the 
Commonwealth for the generating of electricity, and to supply- cur- 
rent at any place in the Commonwealth to the public, persons, part- 
nerships, corporations and municipalities, for commercial, manufac- 
turing and domestic purposes. The law should require the charter to 
state where and how the water power is to be secured and furnished, 
and where the electric current is to be supplied, so that the company 
will be obliged to furnish, under equitable terms, such power and 
current in the territory named, with a provision authorizing amend- 
ments to the charter so as to include additional territory. Such 
corporations, by reason of their magnitude and by reason of the 
fact that in many cases there is no competition, should be under the 
control of the State. 

The Commission recognizes the cooperation of the various water 
power and water smpply companies which have replied to inquiries, * 
or have permitted the use of unpublished records and data, the cour- 
tesy of the Departments of the United States Government and State 
Boards which have furnished the Commission copies of maps and 
reports, and the aid of individual citizens who have shown appre- 
ciation of the importance of the work submitted to the Commission. 

On the 30th of November, 1906, John F. Whitworth resigned as 
a member of the Commission, and Thomas J. Lynch, of South Beth- 
lehem, was appointed in his stead. Prior to Mr. Whitworth's resig- 
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. nation he rendered important assistance in the preparation of this 
report. 

In conclusion, we desire to commend the industry and dispatch 
with which the work of the Commission has been performed by 
the present engineering and clerical force. 

JOHN BIRKINBINE, 
HENRY M. BRACKENRIDGE, 
THOMAS J. LYNCH, 
ROBERT S. CONKLIN, 
SAMUEL G. DIXON. 
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